
PATENT SPECIFICATION 



653.814 

Date of Application and filing Complete Specification: Dec. 29. 1947. 
No. 34494/47. 

Application made In Germany on July 1, 1941. 
Complete Specification Pubilsiied: May 23, 1951. 

Under Rule I7G of the Patents Rules 1939-47, the proviso to Seaton 91 (4) 
of the Patents and Designs Acts, 1907 to 1946, became operative on 
Dec, 29, 1947. 



Index at acceptance :— Classes 2(v), O, R4c(4 : 6 : 11 : 13) ; and 70, FSx. 

COMPLETE SPECIFICATION 

Improved Process for the Production of Synthetic or Natural 
Vulcanized Rubber containing Titanium Dioxide 



We, Spolbk Pro Chemickott a Htjtni 
Vteobtj, narodni podnik, of Stepanska 30, 
Pragae n, Czecho-SlovaMa, a Czeclio- 
Slovakiaa Corporation, do hereby declare 
5 the nature of this invention and in what 
maamer the same is to be performed, to 
be particTilarly described and ascertained 
in and by the following statement ; — 

It is Imown that titanium dioxide has 
10 long been nsed for brightening the colour 
of rubber mixes owing to its excellent 
colouring properties. 

The commercial titanium dioxide hither- 
to regolarly employed consists solely of 
15 anatase according to its crystal structure. 

It has now been found that a titanium 
dioxide which is shown by the crystallo- 
gram to have an entiraly or mainly rutile 
stiTueture is particolarly suitable for the 
20 purposes of the rubber industry. If this 
modification of titanium dioxide is applied 
to rubber mixes, not only is the lightness 



of the colour of the products increased, 
but a substantial improvement in their 
mechanical properties with regard to 25 
tensile strength, elongation at rupture, 
rigidity and the like is also obtained. 

It has also been found that such a 
titanium dioxide, in contrast to anatase, 
so influences the vulcanization that the 30 
proportion of accelerator added can be 
reduced and a rednction iu cost thus 
obtained. 

In addition, vulcanized rubbers produced 
with rutile are considerably more resistant 35 
to ageing than those produced with anatase. - 

The following working examples are 
intended to show the advantageous action 
in rubber mixes, of a titanium dioxide 
pigment in which abont 95% of the 40 
titanium dioxide is present in the form of 
the rutOe modification, as compared with 
a pure commercial anatase product. 
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EYATVfPI^B I 

by weight Crepe rubber 

„ „ Zinc white 

„ „ Sulphur 

„ „ Stearic acid 

„ Mercaptobenzothiazole 

), „ Hexamethylene tetramine 

„ „ Titanium dioxide 



Vulcanization : 
15 minutes at 3 atm. 
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Example 1 Contmned 



Modification 



After the Vulcanization : 



Tensile 
Strength 



Elongation 
at Buptore 



Bigidity at 

500% 
Elongation 



EutUe 
Anatase 



157 



680 
660 



88 
78 



10 



TiOa 
Modification 



Entile 
Anatase 



After 6 months natiu'al ageing : 



Tensile 
Strength 



Elongation 
at Eupture 



155 
136 



670 
U2 



Bigidity at 

500% 
Elongation 



87 
80 



Example 2 
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20 



100 parts by weight A mixed polymerisate of butadiene 

mth acrylonitrfle 



20 
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99 


SJ 


Tilcresyl phosphate 
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99 


99 


Chalk Vnlcanization : 


75 


3J 


99 


99 


Kaolin 10 minutes at 3.5 atm. 


10 


f1 


99 


99 


Zinc white 


0.375 


it 




It 


Tetramethylthinram disnlphide 


0.130 


»» 


31 


99 


Benzothiazyl disnlphide 


1.600 


99 


99 


99 


Eeain oil light yellow 


0.500 


99 


99 


99 


Stearic add 


2.00 


•99 


99 


99 


Snlphnr 


47.00 


99 


99 


99 


Titanium dioxide 



25 



TiOg— 
Modification 



Entile 
Anatase 



Tensile 
Strength 



Elongation 
at Buptore 



75 
68 



667 
668 



Bigidity at 

500% 
Elongation 



65 
50 
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Example 3 

100 parte by weight of 1st qiiality pal orepe rubber 

99 9, GhaJk 

9) 9, Snlpbux 

99 99 Steario add 

99 „ ' Tetramethyl tMuxam. disnlphide 

,9 ,9 Banzol^tdazyl disulpMde 

99 * „ Zinc oxide 

99 „ G^Ltaniniii dioxide 



50 
2.4 
1.6 
0.15 
0.25 
5.0 
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m 

CO 



10 



15 



TiOjj— 
Modification 



After Yulcanization : 



Tensile 
Strengtli 



Elongation 
at Bnptore 



Eigidity at 
500% Elongation 



Butile 


112 


697 


48 


Anatase 


102 


667 


50 




After 6 months natnxal ageing : 




TiOj, 
Modification 


Tensile 
' Strength 


Elongation 
at Bnptore 


Edgidity at 
500% Elongation 


Bntile 


116 


676 


58 


Anatase 


100 


634 


59 



20 These figures dearly show the advan- 
tageons behaviour of rutae in rubber 
mixtures as compared with the anatase 
product hitherto employed, although the 
composition of the mixtures was not aimed 

26 at this particular behaviour of the rutile. 
Having now particularly described and 
ascertained the nature of our. said invention 
and in what manner the same is to be 
performed, we declare that what we claim 

30 is:— 

1. A process for the production of 
synthetic or natural vulcanized rubber 
containing titanium dioxide, characterised 
in that a titanium dioxide is employed, the 
36 structure of which is shown by the crystal- 
logram to be entirely or for the greater 



part rutile. 

2. A process for the production of 
synthetic or natural vulcanized rubber 
substantially as described in any of the 40 
forgoing Examples wherein 96% of the 
titaninm dioxide is present in the form of 
the rutile modification. 

3. Synthetic or natural vulcanized 
rubber whenever prepared or produced 45 
by the process claimed in claim 1 or daim 2. 

Dated this 24th day of December, 1947. 
SPOLEKPEO OHEMICKOU 
A HUnn VYBOBU, 
narodni podnik, 
Per : Boult, Wade & Tennant, 
111/112, Hatton Garden, London, B.0.1, 
Chartered Patent Agents. 
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